Introduction:
The purpose of this study is to evaluate the impact of life experience, particularly early life, on age at menopause among middle class, relatively affluent Bangladeshi women who either migrated to London during adulthood (aged >16 years) or remained as sedentees in Sylhet, northeast Bangladesh. These women are compared to a group of white women of European origin who live in London and were raised in the UK. The variables of concern during early life include place of birth (rural vs. urban), exposure to severe cyclones in Bangladesh during the first two years of life, exposure to infectious and parasitic diseases during childhood, childhood nutrition (measured by adult height), and level of education. Variables of concern that affect women later in life include parity, financial status, and tobacco use.
Age at menopause is determined by a combination of initial oocyte numbers and the rate of loss of ovarian follicles across the course of the female lifespan (Broekmans et al. 2009; Bukovsky 2010; Hansen et al. 2008; te Velde et al. 1998 ) both of which can be influenced by genetic (Stolk et al. 2012) , environmental (Sakata et al. 2011) , and lifestyle factors (Gold et al. 2001; Morris et al. 2012) . As a result, a wide range of variation in age at menopause has been documented across diverse populations (Henderson et al. 2008; Johnston 2001; Reynolds and Obermeyer 2005; Sievert 2006 ; Thomas et al. 2001) . In developed, industrialized countries, the median age of menopause is relatively high at 50 to 52 years (Cramer et al. 1995; Gold et al. 2001; McKinlay et al. 1972; Reynolds and Obermeyer 2003) , but in South Asia reported mean and median ages at menopause are often much lower. For example, in India, the average age at menopause has been variously calculated as 48.0 (Kriplani and Banerjee 2005), 46.8 (Kapur et al. 2009 ), 48.7 (Bairy et al. 2009 ), and 48.7 (Kakkar et al. 2007) , from data originating from communities of differing socioeconomic status in north and south India. In contrast, there are few studies available for age at menopause from women in Bangladesh, the country of focus here. In an earlier study, Karim et al. (1985) reported one of the lowest median ages at menopause in the literature at 43.6 years in Bangladesh. These data, however, come from Matlab Thana, a poor socioeconomic area near the capital city of Dhaka, in stark contrast to the affluent middle class women from Sylhet in northeast Bangladesh who are the focus of study in this paper. Table 1 compares age at menopause among various Indian and Bangladeshi populations.
[ Table 1 (http://databank.worldbank.org).
Adding to its economic problems, Bangladesh has a number of ecological features that make it particularly susceptible to the effects of seasonal cyclones and accompanying storm surges that lead to extensive flooding in both rural and urban areas, often with deleterious consequences for population health (Flierl and Robinson 1972; Jakobsen et al. 2006) . Much of the country consists of relatively flat alluvial plains created by the deposition of river sediment.
Surge and tidal water in the Bay of Bengal act as an obstruction to river flow, making flood situations even more disastrous. Deforestation in the upper watersheds of the Ganges and Brahmaputra rivers exacerbates flooding downstream. In addition, Bangladesh has shallow coastal waters and a funneling coastline that heightens storm-induced waves (Jakobsen et al, 2006) . These ecological features in combination with a population density of 1,142 people / km 2 (ranked as the highest for countries with >10 million inhabitants (http://www.worldatlas.com)) have produced some of the highest mortality figures associated with storm surges in the world (Flierl and Robinson, 1972 (CIA, 2011) . This is in striking contrast to much higher life expectancy for females in developed nations, reflected in UK statistics of 78 years for males and 82 for females (https://www.cia.gov).
Finally, one of the earliest population median ages at menopause (43.6 years) comes from Bangladesh (Karim et al. 1985 , Table 1 ) compared to a median age of almost 53 years in the UK (Hardy and Kuh 2005) .
Severe cyclones occasionally occur in Bangladesh that cause not only immediate mortality and damage to infrastructure, but also long term damage to agriculture leading to food shortages. This is a serious problem in a country where 82% of the population live in rural areas and depend on agriculture for their subsistence (http://www.unicef.org) compared to only 10% of the population in the UK (http://www.tradingeconomics.com). Mass destruction from severe cyclones has been of such magnitude in the past that Bangladesh has been unable to recover quickly without aid from other countries. In times of food shortages, women and children --even among more affluent households --are most affected as males in the household have priority over the food supply (Karim et al., 1985) .
Few studies examine the specific health effects of floods (Ahern et al., 2005) , although it would seem that the interaction of malnutrition, crowding, poor sanitation and changes in hostpathogen relationships would raise the incidence of communicable diseases, in turn increasing morbidity as well as mortality (Shears, 1991) . Higher numbers of confirmed cases of enterotoxigenic Escherichia coli, Vibrio cholera, Shigella and other pathogens have been reported after floods in Bangladesh (Schwartz et al. 2006; Siddique et al. 1989; Waring and Brown, 2005) . There are also increased numbers of fevers, diarrhea and respiratory problems (Cook et al. 2008; Kunii et al. 2002; Seaman 1972) . Fu et al (1991) found peaks in rotavirus diarrhea that coincided with a severe flood. Rotavirus diarrhea declined after the flood, but nonrotovirus diarrhea persisted at high levels. Diarrheal diseases account for the majority of deaths after floods, followed by respiratory tract infections; children under age 5 are the most susceptible (Siddique et al., 1991) .
Given these environmental conditions in Bangladesh, Núñez-de la Mora and colleagues (2007a, 2008) Furthermore, the same study also found that those women who had migrated to London as adults shared relatively low salivary progesterone profiles with sedentee women in Sylhet.
These profiles overall were significantly lower than those for Bangladeshi women who had migrated as children, second-generation British Bangladeshis who were born in the UK, and white London women of European origin (Núñez-de la Mora et al 2007a). In addition, for those women who had migrated as adults, there was no effect on hormonal levels of amount of time spent in the UK as a migrant. These data strongly suggest, therefore, that the childhood period influences later adult reproductive function. But, a change in environment for middle-class Bangladeshi women during adult life as a result of migration to the UK did not impact either levels of salivary progesterone or the timing of the end of their reproductive lifespan. A number of other studies have also added to our knowledge about the effects of early life development on the ovary, and particularly effects during fetal life and the subsequent two years of infancy and childhood (Coxworth and Hawkes 2010; Cresswell et al. 1997; Hardy and Kuh, 2005) .
Given the recent history of Bangladeshi migration to the UK, both child migrants and second-generation women are currently too young to be able to recruit sufficient numbers of women aged >40 for analyses of their ages at menopause. However, data we have collected from Bangladeshi women aged 35-59 who either migrated to the UK as adults or remained as sedentees in Bangladesh now provide a unique opportunity to examine a number of different variables in early life that could impact age at menopause. These include whether women were born in rural or urban locations, whether they were exposed to cyclones that had devastating consequences in Sylhet during the first two years of life, their relative exposure to a number of infectious and/or parasitic diseases during childhood, their relative nutritional status as measured by adult height, and how well educated they were as children.
In addition to variables that reflect childhood conditions, other factors associated with age at menopause that should be considered across the life course include parity (Cramer et al. 1995; Gold et al. 2001) , cycle length (Kaczmarek and Szwed 2001; Whelan et al. 1990 ), marital status (Sievert et al. 2001) ; tobacco use (Cramer et al. 1995; Gold et al. 2001; Morris et al. 2012; Reynolds and Obermeyer 2005) , levels of education and socioeconomic status (Luoto et al. 1994; Gold et al. 2001; Mishra et al. 2010; Shinberg 1998; Sievert and Hautaniemi 2003) .
Religion (Hindu/Muslim) is also included as a variable in this study as almost a quarter of Bangladeshi sedentees were Hindus who follow a slightly different diet and lifestyle from Muslims.
We hypothesize here that women who experience more adverse circumstances (e.g., cyclones, disease loads, nutritional stress) during childhood will have an earlier age at menopause compared to women not exposed to these circumstances. Secondly, we hypothesize that a change in environment during adult life (controlling for factors that might affect the process of reproductive aging across the life course) will not affect age at menopause. From these hypotheses we have generated the following predictions: 1) age at menopause for adult migrants in London and Sylheti sedentees, both of whom spent their childhood years in Bangladesh, will not differ significantly; 2) age at menopause for both adult migrants in London and Sylheti sedentees will be significantly earlier compared to white women of European descent.
Methods
The majority of Bangladeshi immigrants to London originate from the region and city of Sylhet in northeastern Bangladesh (Eade, 1994) ; therefore the sedentees were all recruited from Sylhet city. They were recruited with the help of 9 undergraduate students from Shahjalal University in Sylhet, and with assistance from influential community members using personal networks. Only Bangladeshi women with the means to emigrate were included in the study for comparison with immigrants in London (Sievert et al. 2008 ).
In London, migrants were recruited from community centers with the help of local Women were questioned about their age, birth place, education, financial situation, marital status, migration history, religion, diet, tobacco use, menstrual history, history of child bearing and breast feeding, daily activity patterns, symptoms (e.g., hot flushes or headaches), life stresses, and history of infectious/parasitic diseases. Height, weight, arm circumference, triceps skin fold, waist and hip circumferences were also measured.
Birth registration and hospital births are a recent phenomenon in Bangladesh; therefore we estimated age at interview for some women using a calendar of political events and environmental disasters such as the India-Pakistan War, the Civil War with Pakistan and Bangladeshi Independence, other political events, and major national catastrophes like cyclones,
floods, and tidal waves (FAO-UN 2008). Of the 327 Bangladeshi women interviewed, 198
(60%) were certain of their birth date while ages were estimated for the remaining 40% using the Event Calendar.
To estimate age at menopause, women who were no longer menstruating were asked to remember the month and year of their last menstrual period, sometimes with the aid of the Event Calendar (FAO-UN 2008) . For comparison within this study, and for comparison across studies, age at menopause for women living in Bangladesh, Bangladeshi migrants living in London, and women of European descent was calculated as mean recalled age at natural menopause and as median age computed by probit analysis. For the calculation of mean recalled and median ages at menopause, post-menopausal women were defined as those who had not menstruated for at least 12 months (Sievert and Hautaniemi 2003) .
Information on cyclone occurrence came from a Storm Surge Modeling document from the Asian Disaster Preparedness Centre (Table II) . As cyclones are a common yearly occurrence in Bangladesh, only those categorized as severe cyclones/cyclonic storms, with wind speeds over 88 km/hr, were included in the study (Choudhury, 1992; Islam and Peterson, 2009 ). The participants were categorized as exposed to cyclones (yes/no) if they were between the ages of 0-2 years or not when a severe cyclone occurred (based on the month of their birth). Although women may have been affected by a cyclone in utero, they were not placed in the "yes" group unless they were exposed to a cyclone after birth. This may have an effect of making the age at menopause more similar between the two groups, exposed and unexposed, because women who were exposed in utero may be misclassified into the unexposed group. In a second set of analyses, women were included in the exposed group if a severe cyclone occurred from 9 months prior to their birth to 2 years following their birth.
[ Table II goes about here.] For statistical analyses, infectious disease burden was calculated by adding together the number of childhood and infectious diseases the participant reported as ever experiencing in the past. These diseases included chicken pox, mumps, measles, whooping cough, diphtheria, tuberculosis, typhoid, paratyphoid, diarrhea and pneumonia. Infectious disease burden was categorized into 0-2 diseases, 3-4 diseases, and 5+ diseases. Parasite exposure, that is having had intestinal worms and microbial parasites, was categorized as yes/no. Because of the difference in standard of living between Sylhet and London, level of education was divided into relative, rather than absolute, categories. For Bangladeshis, both migrants and sedentees, levels of education were divided into low (0-6 years), medium (7-9 years), and high (10+ years). For women born in London, levels of education were low (0-10 years), medium (11-14 years), and high (15+ years). Financial situation was assessed by the relative terms of struggling/OK/comfortable/well-off, and religion was categorized as Muslim, Hindu or other.
Smoking (in London) or tobacco use in betel quid (among Bangladeshis) was categorized as yes/no.
In each study group, mean ages at menopause were examined by t-test analyses or chi 2 tests in relation to birthplace (urban/rural), place where a woman grew up (urban/rural), potential exposure to a cyclone (yes/no) in childhood (ages 0-8), early childhood (ages 0-2), and in utero and early childhood, marital status (yes/no), parity (nulliparity/parous), and tobacco use (yes/no).
Analyses of variance were used to examine mean ages at menopause in relation to history of infectious disease burden (1-6), and history of ever having had an intestinal parasite (yes/no), level of education (high/medium/low), financial comfort (4 categories), parity (0, 1-2, 3-4, 5+), length of menstrual cycle at age 20-35 years (< 26 days, 26-32 days, and > 32 days), and religion (Muslim, Hindu, other). Pearson's correlation was used to examine recalled ages at menopause in relation to height, age at first pregnancy, age at menarche, and age at last pregnancy. Among migrants, Pearson's correlation was also used to examine recalled ages at menopause in relation to number of years spent in the UK.
To better understand the consequences of being born in rural or urban circumstances in Bangladesh, urban/rural birthplace was examined in relation to age (for cohort effects), where the woman said she "grew up," her adult height, number of infectious diseases, having had parasites, potential exposure to cyclones, level of education, and tobacco use.
Cox regression analyses were used to calculate hazard ratios (HR) for the event of not having menstruated for at least 12 months (postmenopausal status). In order to include all women in the analysis, age at most recent menstrual period was entered as the covariate of interest. The first model was limited to sedentee and migrant Bangladeshis. In addition to age at most recent menstrual period, respondent characteristics included migration status, place of birth (urban/rural), potential exposure to cyclones at ages 0-2 (yes/no), infectious disease burden, ever having had parasites, height, education level, financial status, parity, tobacco use, and religion (Muslim/Hindu). While adult height was examined as an indicator of childhood nutritional status, BMI was not included in the model because of the likelihood of changes in weight during and after the menopausal transition.
The second model included Bangladeshi immigrants, sedentees, and Londoners of European descent. In addition to age at most recent menstrual period, respondent characteristics included study group, place of birth (urban/rural), infectious disease burden, ever having had parasites, height, education level (low/medium/high), relative financial status, parity, and tobacco use. Religion (Muslim/Hindu) and cyclone exposure were not included in this model because of the inclusion of the British women of European descent. All analyses were carried out using SPSS 16.0 GP.
Results

Sample characteristics
Significantly more migrants were born in rural areas compared with sedentees and white British women. Potential exposure to cyclones, and history of infectious disease burden and parasites were equally common for both migrants and sedentees, but white British women had significantly lower exposure to infectious diseases and parasites during childhood. Height did not differ significantly between sedentees and migrants, but the white British women were significantly taller in stature compared to both groups of Bangladeshi women (Table III) .
Migrant Bangladeshi women had a higher BMI, more children, lower educational levels, and were more likely to be struggling financially compared to sedentees and their London neighbors;
all of these factors were significantly different across groups. Migrant women were also more likely to be Muslim than sedentees.
[ Table III goes about here.]
In analyses comparing rural and urban Bangladeshi women, women born in rural areas were more likely to be older, less educated, shorter in stature, and to have had intestinal parasites/worms compared to women born in urban areas (Table IV) . The two groups did not differ in the number of infectious diseases to which they had been exposed during childhood.
Women born in rural areas were also more likely to grow up in rural areas. Women were not asked at what age they left their rural birthplace.
[ Table IV goes about here.]
Age at menopause Figure 1 shows the distribution of ages at menopause across the three groups. Mean recalled age at menopause was significantly earlier among Bangladeshi sedentees compared to both Bangladeshi immigrants and London neighbors of European origin (see Table V ). A similar pattern was seen in median ages at menopause computed by probit analysis although here the difference between sedentees and migrants was not significant. The point at which 50% of the sample was menstruating and 50% of the sample was post-menopausal was significantly earlier among Bangladeshi sedentees and migrants compared to Londoners of European origin.
[ Figure I and Table V 
Bivariate Analyses
For all study groups, age at menopause did not vary in relation to some of the early life variables including birthplace (urban/rural), history of infectious disease, history of parasites, age at menarche, and height. However, among sedentee and migrant groups combined, those who were aged 0-2 during the year of a severe cyclone recalled a significantly earlier mean age at natural menopause (45.4 years, s.d. 3.4, n=69) compared to women who were not potentially exposed (47.8 years, s.d. 3.5, n=65, p<0.001). No association with menopausal age was found when the age of exposure was expanded to years 0-8. The relationship between exposure to cyclones during ages 0-2 and mean recalled age at menopause held across migrant (p<0.05) and sedentee (p<0.01) groups when examined separately. The pattern was also the same for women who were aged in utero to 2 years during the year of a severe cyclone.
For all study groups, age at menopause did not vary in relation to some later life course variables: length of the menstrual cycle, marital status, level of education, financial comfort, and use of tobacco with betel nut. The length of time that adult migrants spent in the UK did not significantly affect their age at menopause; however, among migrants, age at menopause was significantly associated with parity, increasing with each category from 0 to 5+ (p=0.016).
Among sedentees, age at menopause was significantly correlated with age at last birth (r=0.359, p=0.004).
Cox regression analyses
In the first model comparing Bangladeshi sedentees and migrants, an earlier age at menopause was more likely overall among sedentees compared to migrants (HRadj 2.10, 95% CI [ Figure II and Table VII 
Discussion
This study set out to test the hypothesis that women who experience more adverse circumstances during childhood would have an earlier age at menopause compared to women not exposed to these circumstances. From this hypothesis, we predicted that: 1) age at menopause of adult migrants in London and Sylheti sedentees, both of which groups spent their childhood years in Sylhet, Bangladesh, would not differ significantly from each other, and that 2) age at menopause of both these Bangladeshi groups would be significantly earlier than age at menopause for British women of European descent.
Prediction 1
In the findings reported here, mean recalled age at menopause was, in a bivariate analysis, the opposite of our first prediction and was significantly earlier among sedentees (45.8+ 3.7 years) compared to migrant Bangladeshi women 47.5 + 3.3 years). The comparison between median ages at menopause by probit analysis follows a similar pattern (48.1 vs. 49.2 years), but the difference here was not significant. We provide the mean and median ages primarily for comparison with other studies as shown in Table 1 . Within each study group, median ages at menopause were later than mean recalled ages at menopause as expected due to methodological differences (Sievert and Hautaniemi 2003) . Average ages at menopause are earlier among these upper middle class women in Sylhet compared to women recruited from Matlab, Bangladesh (Karim et al. 1985) .
In the first Cox regression analyses, Bangladeshi migrants were more likely to have a later age at menopause compared to sedentees (HRadj 2.10, 95% CI 1.27-3.48). One consideration is that, compared to sedentees, migrants were more often born in rural rather than urban locations (82% vs. 61%). Rural-urban differences in menopausal age have been reported for a number of different populations including those in South India (Table 1) where, in contrast to the study here, women in rural areas (Nirmalan et al. 2004) , reported earlier ages at menopause compared to those in urban areas (Bairy et al. 2009 ). A similar difference was shown in Mexico where menopause was earlier among women living in rural communities compared to women living in small cities (Beyene 1986; Canto-de-Cetina et al. 1998; Dickinson et al. 1992) ;
and women in small cities reported an earlier age at menopause compared to women living in large metropolitan areas (Garrido-Latorre et al. 1996; Sievert and Hautaniemi 2003; Velasco et al. 1990 ). Other studies have also shown a later age at menopause among urban compared to rural women (e.g., Luoto et al. 1994) ; however, urban/rural comparisons are generally carried out for residence at time of menopause rather than residence at birth. In the results presented here, we are interested in the influence of early life effects and therefore examined the urban/rural birthplace of women, all of whom were currently living in the cities of London or Sylhet and had This may be because the model accounts for the effects of infectious diseases, education, and other relevant variables in relation to age at menopause. Rural women have more infectious disease (associated with an earlier age at menopause), and lower levels of education (associated with an earlier age at menopause). When these factors are adjusted for, rural women actually have a later age at menopause, consistent with the finding among migrants.
The significant association between lower levels of education and earlier ages at menopause is consistent with other studies (Luoto et al. 1994; Mishra et al. 2010; Shinberg 1998; Sievert and Hautaniemi 2003) , as is the association between increasing parity and later ages at menopause (Cramer et al. 1995; Gold et al. 2001) . This study is, to our knowledge, the first to show a relationship between an increasing numbers of infectious diseases associated with an earlier age at menopause. On the other hand, having had parasites or worms was not significantly associated with age at menopause.
We had expected a relationship between potential exposure to cyclones at the early ages of 0-2 and an earlier age at menopause. Cyclones would not directly lower age at menopause, but could create an environment that affects the individual phenotype in early life. The mechanisms for this effect could include disease, nutritional stress or other stressors, such as losing a home or family members (AP, 1972) . Historical news reports confirm that Sylhet and surrounding regions experienced flooding and adverse weather conditions during cyclone years (Moraes, 1971; NYT, 1974; Reuters, 1966) . Epidemics of cholera, influenza and typhoid were documented in the aftermath of floods in Sylhet in October 1964 (UPI, 1964) ; and deaths and housing losses followed floods in Sylhet in 1972 (AP, 1972 . Resulting food shortages and acute diseases very likely impacted children, particularly girls (Choudhury and Bhuiya 1993; Karim et al. 1985) .
The expected relationship between cyclones and age at menopause was supported in the bivariate analyses among Bangladeshi women. Those who were aged 0-2 during the year of a severe cyclone recalled an earlier mean age at natural menopause (45.4 years, s.d. 3.4, n=69) compared to women who were not potentially exposed (47.8 years, s.d. 3.5, n=65, p<0.001).
However, this finding could be due, in part, to the lack of cyclone exposure at ages 0 to 2 among women born between 1948 and 1960. Women exposed to severe cyclones at ages 0 to 2 had a younger mean age at interview (42.4 vs. 50.7 years). The Cox survival model for age at menopause did not find a significant association for cyclone exposure after controlling for migration status, birth place, education, and other participant characteristics.
Our second prediction, that age at menopause of sedentees and migrants would be significantly earlier than age at menopause for British women of European descent, is supported by the data. Postmenopausal Bangladeshi women living in both Bangladesh and in London recalled earlier mean ages at natural menopause compared to Londoners of European descent We discussed earlier how immunological challenges increase in Bangladesh as a consequence of devastating seasonal floods but, even without such disasters, infectious and parasitic diseases occur at relatively high levels in Bangladesh among all socioeconomic strata.
In 1975, for example, Muttalib and colleagues studied a group of students from Dhaka University and found a prevalence rate of 70% for anemia, and 57% for either single or multiple intestinal parasite loads (Ascaris lumbricoides, Entamoeba histolytica and Trichuris trichiura).
From our own data, 86% of sedentee and 80% of migrant Bangladeshi women report ever having had intestinal parasites compared to only 19% for the comparative group of white British women (Table III) .
How infectious diseases or parasites might ultimately influence age at menopause is unknown but presumably their occurrence in childhood might affect oocyte numbers or the rate of follicular atresia. Cramer et al. (1983) found an earlier age at menopause associated with exposure to the mumps virus. This was explained as a direct effect on ovarian follicular stores;
however, other childhood diseases are not known, as yet, to affect the ovary directly. Rather, from a life history perspective, it may be that infectious disease diverts energy away from the maintenance of follicular stores, or affects ovarian function through a change in the hypothalamic-pituitary-ovarian axis. Further research is needed to explore these areas in more detail.
Other studies support the idea of an early life effect on age at menopause as outlined briefly above, although these have mostly focused on early exposures to nutritional stress; differences in nutritional status have long been an explanation for the range of variation in age at menopause across populations (Frisch 1978; Gray 1976) . For example, low rates of weight gain in utero or during early childhood have been suggested to influence oocyte numbers or the rate of loss of ovarian follicles, resulting in an earlier age at menopause (Coxworth and Hawkes 2010; Cresswell et al. 1997) . In a sample of women aged 60-71 in Hertfordshire, England, age at menopause was earlier among those who had low weight gain during the first year of life (Cresswell et al. 1997) . A study of women in Wisconsin found an effect of parental occupation on age at menopause; the daughters of farmers had a later menopause compared with those whose fathers had other occupations. This may be a result of different lifestyle factors including nutrition (Shinberg, 1998) . A cohort study of women exposed to caloric restriction during the Dutch famine in 1944-1945 found a younger age at menopause, with early childhood a particularly sensitive age period for that effect (Elias et al. 2003) . Similarly, a cohort study of white British women demonstrated a relationship between both low body weight at 2 years, low socioeconomic status during 0-2 years, and an earlier age at menopause (Hardy and Kuh 2002) .
Furthermore, the longer these women were disadvantaged, the earlier their age at menopause. In a later study, the same authors (Hardy and Kuh 2005) found a cumulative effect of socioeconomic status on age at menopause across the childhood years up until the age of 15, with women in lower social classes throughout childhood having the earliest ages at menopause (52.5 years compared to 53.4 years). From this later study, Hardy and Kuh (2005) speculated that early childhood may be a critical period for determining rates of follicular atresia across a woman's reproductive lifespan.
Height has been used as an indicator of childhood nutrition in relation to age at menopause (Karim et al. 1985) . In the study presented here, migrants were significantly taller than sedentees, and Bangladeshis born in urban areas were taller than Bangladeshis born in rural areas; however, there was no significant relationship between height and age at menopause.
Likewise, Morris et al. (2012) did not find an association between height and menopausal age in a study of 21,511 women in the UK. The differences in height between migrants and sedentees may support the supposition that healthier individuals are more likely to migrate (Lassetter and Callister 2009 ). However, overall, the study populations in London and Sylhet were matched for levels of affluence: only those groups with the means to migrate to the UK were included in the study. All of the women in our sample originated from relatively well-off, middle class families in Bangladesh.
Conclusion
Our findings here highlight the importance of early life effects and particularly infectious disease loads in influencing age at menopause relative to factors that occur later in the life course (Hardy and Kuh, 2002; Mishra et al 2010) . Place of birth and migration status, along with infectious disease burden, and levels of education were the most significant factors influencing age at menopause. Rural-urban birthplace was also important, and serves as a proxy for how birthplace affected exposure to other environmental factors during childhood.
Increased parity and higher levels of education increased the likelihood for a later menopause. Both of these findings concur with other studies. One of the most significant later lifestyle factors known to accelerate age at menopause is smoking (Cooper et al, 1999; Cramer et al, 1995; Lutterodt et al., 2009; Reynolds and Obermeyer, 2005; Soares and Melo, 2008) but, in this study, tobacco use was not associated with age at menopause. It may be that the chemical effect of tobacco differs when delivered by smoking rather than by betel quid tucked between the cheek and gum (Núñez-de la Mora et al. 2007b ).
As stated earlier, age at menopause is dependent on the number of oocytes with which a woman is endowed during fetal life, as well as the rate of loss of these oocytes during the life course through the process of atresia. Existing evidence points to inter-individual variation in the numbers of oogonia and follicles that develop in utero (Block, 1953; Forabosco et al., 1991; Lutterodt et al., 2009) , which are dependent on maternal condition and other environmental factors. The initial endowment of oocytes in utero, however, does not necessarily program women for an early or late menopause (Ginsberg 1991) ; subsequent conditions during childhood and even later in life may be potentially equal or more important influences. Among these, the burden of infectious diseases and how it affects allocation of resources among growth, maintenance and reproduction, may be a significant factor affecting the length of the reproductive lifespan. n/a n/a n/a n/a 
